Unique features of the apoptotic endonuclease DFF40/CAD relative to micrococcal nuclease as a structural probe for chromatin.
The gold standard for studies of nucleosomal chromatin structure for the past 30 years has been the enzyme micrococcal nuclease (MNase). During the course of our studies on the elucidation of the mechanism of action of the apoptotic nuclease DNA fragmentation factor-40 / caspase-activated deoxyribonuclease (DFF40/CAD) on naked DNA and chromatin substrates, it became clear that this enzyme is superior in certain respects to MNase for studying several aspects of chromatin structure. Here we review our published results supporting this statement. Relative to MNase, we have found that DFF40/CAD has the following properties: (i) it does not cut within nucleosomes to generate subnucleosomal DNA fragments; (ii) it is more specific for the linker regions between nucleosomes; (iii) it lacks exonuclease activity; (iv) it is specific for double-stranded DNA and makes exclusively double-stranded breaks; and (v) it attacks histone-H1-containing chromatin more efficiently. Taken together, these facts explain why DFF40/CAD generates sharper oligonucleosomal DNA ladders compared with those generated by MNase. We therefore recommend the following uses for DFF40/CAD for chromatin research: nucleosome isolation, chromatin-remodeling assays, repeat length measurements, and nucleosome-positioning assays along specific sequences. Other uses include footprinting assays of transcription factor positions, shearing chromatin for immunopreciptitation experiments (ChIP), and shearing DNA for recombinant DNA library preparation or for shotgun cloning for sequencing.